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This document is a supplement to the trial protocol* and comprises a statistical analysis plan for the
articles: ‘Effectiveness of stratified care integrated with eHealth versus usual primary care
physiotherapy in patients with neck and/or shoulder complaints: a cluster randomized controlled
trial’ and ‘Cost-effectiveness of stratified care integrated with eHealth versus usual primary care
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Introduction

Background and rationale
Neck and shoulder complaints are common in primary care physiotherapy. These patients

experience pain and disability, resulting in high societal costs due to, for example, healthcare use
and work absence. Content and intensity of physiotherapy care can be matched to a patient’s risk
of persistent disabling pain. Mode of care delivery can be matched to the patient’s suitability for
blended care (integrating eHealth with physiotherapy sessions). It is hypothesized that combining
these two approaches to stratified care (referred to from this point as Stratified Blended Approach)
will improve the effectiveness and cost-effectiveness of physiotherapy for patients with neck and/or

shoulder complaints compared to usual physiotherapy.

Objectives
Our primary research aim is to investigate the clinical effectiveness of the Stratified Blended

Approach for patients with neck and/or shoulder complaints on a combined measure of pain and

disability over 9 months, compared to usual physiotherapy care.
Our secondary aims are twofold:

- to investigate the effectiveness of the Stratified Blended Approach for patients with neck
and/or shoulder complaints on pain intensity, health-related quality of life, iliness
perceptions, physical activity, self-management skills and self-perceived effect over 3 and
9 months; and exercise adherence and satisfaction at 3 months, compared to usual

physiotherapy care;

- to investigate the cost-effectiveness and cost-utility of the Stratified Blended Approach for
patients with neck and/or shoulder complaints over 9 months, compared to usual

physiotherapy care.



Trial methods

Design and randomization
A multicenter, pragmatic, two-arm, parallel-group, cluster randomized controlled trial (cRCT) will

be conducted. Physiotherapists will be recruited from primary care physiotherapy practices across
all regions of the Netherlands. After recruitment, participating primary care physiotherapy practices
will be randomized to either offer the Stratified Blended Approach or usual physiotherapy care by a
computer-generated random sequence table generated using SPSS, using 1:1 allocation. The
number of physiotherapists per participating practice (dichotomized into ‘1’ and *>1") will be used
as a stratification variable. Although individual physiotherapists are identified as clusters,
physiotherapy practices will be the unit of randomization in order to prevent contamination
between physiotherapists within one practice.

Sample size
We aim to reach a sample size of 238 patients. The full sample size calculation is provided in the trial
protocol.!

Framework
All outcomes are analyzed for superiority of the Stratified Blended Approach arm compared to the
usual physiotherapy arm.

Statistical interim analysis and stopping guidance
Interim analyses are not planned.

Timing of final analysis

Analyses will take place after locking the database. The database will be locked after the last patient
completes the final follow-up questionnaire and after data are checked on outliers and missing data
(anticipated December 2023).

Timing of outcome assessments

The first assessment will consist of a digital questionnaire and an accelerometer that will be sent to
the patients by mail and patients will be asked to wear the accelerometer for five consecutive days.
Patients will be asked to complete the first questionnaire within one week after starting
physiotherapy treatment. Outcomes will be measured again at 3, 6, and 9 months after the first
digital questionnaire was completed. Schedule of enrolment, interventions and assessment is
provided in our trial protocol (Table 2).?



Statistical Principals
Confidence intervals and P values
All analyses are described in this statistical analysis plan and are therefore considered a priori

analyses. If applicable, post hoc analyses will be identified as such in the articles.

For all analyses, a two-tailed significance level of p< 0.05 is considered to be statistically
significant. All confidence intervals presented will be 95% and two-sided. The assumption of
normality will be checked with Q-Q-plots and histograms. The interquartile range will be reported
for skewed data.

Statistical analysis will be performed using IBM SPSS 27 or statistical package STATA. During the
analyses, the researchers will be blinded to group allocation until the entire analysis will be
completed.

Adherence/compliance and Protocol deviations
Compliance to the smartphone app with e-Exercise modules in the Stratified Blended Approach arm

will be assessed by quantitative data on the usage. These data will automatically be stored on the
backend of the app. Additionally, all patients will be asked in the first follow-up questionnaire
whether they received and used an app or paper-based workbook as part of their physiotherapy
treatment. Participants will be considered compliant to the e-Exercise modules (app) if they log in
once a week in 67% (low risk: 2 weeks over 3 weeks) or 75% (medium/high risk: 9 weeks over 12
weeks) of the total amount of weeks. Participants will be considered to comply to the paper-based
workbook if they self-report that they used the workbook at T1 (3 months). Descriptive statistics
on the percentage adherent (plus N, mean, SD, median, minimum, maximum) will be summarized

per arm.

Because of the pragmatic design of the trial, there are no protocol deviations that might impact the
analyses. An overview of the content of physiotherapy sessions & number of physiotherapy

sessions will be described for both arms.

Analyses populations
All main analyses will be performed according to the ‘intention-to-treat’ principle. Missing value

analyses or imputation will not be performed, because primary analyses will be linear mixed
models (LMM).

Additionally, per protocol analyses will be carried out with people that complied to the paper-based

workbook or the e-Exercise modules, compared to the control arm.



Trial Population

Screening data, eligibility, recruitment and loss to follow-up
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‘Baseline’ patient characteristics
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Patients will be described with respect to age, sex, education level, type of complaints, duration of

complaints, BMI, risk of persistent disabling pain, smartphone or tablet access, amount of apps

used weekly, co-morbidities, physical activity level (MVPA, average hours per day), pain and

disability score, pain intensity, health-related quality of life, illness perceptions and self-

management skills. TO data of the intervention arm will be shown in a table for all cases with

baseline measurements, for both treatment arms. TO data will also be shown for the 6 subgroups

in a supplementary table. Data will be reported as nhumber (percentage of participants), as median

(IQR) or as mean (SD).

Table 1. Patient characteristics at TO

Variable TO value
Stratified Blended Usual
Physiotherapy physiotherapy

No. of respondents

Age, years

Sex, female (%)

Education level
Low
Middle
High

Type of complaints (%)
Predominantly Neck
Predominantly Shoulder

Duration of physical symptoms
<3 weeks
3 - 12 weeks
>12 weeks

BMI, kg/m2

Risk of persistent disabling pain (using the STarT
MSK Tool)" (%)

Low

Medium

High

Smartphone or tablet access, yes (%)

Smartphone or tablet usage
None
1 -3 apps per week
4 - 10 apps per week
>10 apps per week




No. of comorbidities
0
1
>2
Combined region-specific pain and disability score

+

Health-related quality of life*

MVPA (average minutes per day)®

Pain intensity'

lliness perceptions”

Self-management skills™

Analysis

Outcome definitions
Effectiveness

Primary outcome

- The primary outcome is the combined region-specific pain and disability score over 9

months follow-up, assessed by the Neck Pain and Disability Scale (NPAD)*2 for patients
with primarily neck complaints and by the Shoulder Pain and Disability Index (SPADI)**3

for patients with primarily shoulder complaints. A higher total score (0-100 for both

outcome measures) indicates increased pain and functional limitations.*™*3

Secondary outcomes

- The average neck and/or shoulder pain intensity in the last week will be measured with an

11-point Numeric Rating Scale (NRS) (0 = no pain; 10 = worst pain imaginable).“"15

- Health-related quality of life will be measured with the 36-Item Short Form Health Survey
(SF-36). The questionnaire consists of eight subscales (physical functioning, role limitations
due to physical health, role limitations due to emotional problems, energy/fatigue,
emotional well-being, social functioning, pain (over the last 4 weeks) and general health).

Scores for each subscale will be calculated (0-100). Higher scores indicate a better health-

related quality of life.?2°

- Iliness perceptions will be measured with the Brief Iliness Perception Questionnaire (IPQ-
K).2¥723 This questionnaire is an eight-item scale designed to assess cognitive and

emotional representations of illness on an ordinal scale (0-10).2*3

- Patients’ self-management skills are assessed with the Dutch version of the short form
Patient Activation Measure (PAM13-Dutch).?*?> The PAM 13-Dutch is a reliable 13-item
instrument and assesses patient (or consumer) self-reported knowledge, skills and

confidence for self-management of one’s health or chronic condition. The answering

categories per item are 4-point Likert scales, ranging from totally disagree to totally agree



and ‘non applicable’. A higher score (range 1-100) indicates a higher level of self-

management.?*%

- Physical activity will be measured with an Actigraph accelerometer.?®?’ The Actigraph
accelerometer is a reliable tool for measuring physical activity in adults. Participants will be
instructed to wear the accelerometer on their waist for five consecutive days, except when
sleeping, showering, bathing or swimming.?®?” Average amount of moderate or vigorous
physical activity (MVPA) per day will be calculated. Data will be eligible if patients had worn
the meter at least 3 days, for 8 hours or more.? PA thresholds of Freedson et al.?® were
used to distinguish sedentary activity and light, moderate, and vigorous PA. Moderate
activity and vigorous activity will be summed and divided by the number of wearing

days to calculate a PA score in minutes per day.

- Exercise adherence will be measured with the Exercise Adherence Rating Scale (EARS).3°

The EARS is a 6 item self-reported questionnaire with items scored on a 5-point Likert scale
(0 = completely agree; 4= completely disagree). A higher score (0-24) indicates better
adherence to prescribed home-exercises.?® This outcome will not be measured at 9 months

follow-up.

- Global perceived effect will be measured with the 7-point Likert global perceived effect
score (GPE).3%3 Categories 1 (very much improved) to 3 (a little improved) are classified
as ‘improved’. Categories 4 (no change) to 7 (very much worse) are classified as ‘not

improved’.313?

- Satisfaction with treatment outcome will be measured with an 8-point Likert scale
question: ‘All things considered, how satisfied are you with the results of the treatment for
your neck and/or shoulder complaints? (1 = extremely satisfied, 7 = extremely dissatisfied,

8 = not sure/no opinion).3 This outcome will not be measured at 9 months follow-up.

Demographic and clinical characteristics

- Patient characteristics are only collected in the first questionnaire and include various
demographic and clinical variables, including: age, sex, education level, duration of

complaints, weight, height and co-morbidities.

- The risk of persistent disabling pain will be assessed with the Keele STarT MSK Tool (i.e.
low, medium or high risk).3* The Keele STarT MSK Tool is part of the Stratified Blended
Approach and is additionally included in the data collection.

- As part of the data collection, patients’ suitability for e-Exercise (blended care) will be
measured by two self-developed questions as substitute for the Dutch Blended
Physiotherapy Checklist.3 It is not possible to use the Dutch Blended Physiotherapy

Checklist as a measurement instrument, because it is a tool to guide physiotherapists in
their clinical reasoning while setting up a personalized blended physiotherapy treatment,



thus not a patient reported outcome measure.3® Therefore, this cannot be measured in the

control arm and substitute questions will be used. The following questions will be assessed
in the first questionnaire to measure smartphone or tablet access and usage: ‘Do you own
a smartphone or tablet? (yes/no)’ and ‘How many apps do you use regularly (weekly) on
your smartphone or tablet? (none/1-3 per week/4-10 per week/more than 10 per week)’.

Other outcomes

- Compliance to the smartphone app with e-Exercise modules in the Stratified Blended
Approach arm will be assessed by quantitative data on the usage. These data will
automatically be stored on the backend of the app. Additionally, all patients will be asked in
the first follow-up questionnaire whether they received and used an app or paper-based
workbook as part of their physiotherapy treatment.

- The content and intensity of physiotherapy care will be described from trial case report
forms, for both trial arms, filled out by the physiotherapists at the end of the treatment
period or after 3 months. Information of the risk of persistent disabling pain, the suitability
for blended care, the physiotherapists diagnosis of the presenting problem, the number of
physiotherapy sessions, deviations from the study protocol, and content of the
physiotherapy sessions will be collected. Number of physiotherapy sessions and content of
the physiotherapy sessions will be presented in a table, separately for the 3 risk groups

and per trial arm.

Cost-effectiveness

A cost-utility analysis (CUA) will be performed for QALYs and a cost-effectiveness analysis (CEA)
for the combined region-specific pain and disability score, both of which will be performed from the
societal (primary outcome) and the healthcare (secondary outcome) perspective. From the societal

perspective all costs will be taken into account, irrespective of who pays or benefits, whereas solely

those borne by the healthcare sector will be included if the healthcare perspective is applied.®

Identification, measurement and valuation of costs

Societal costs will be determined during 9 months of follow-up by gathering information on the
patients’ healthcare utilization, informal care, and (unpaid) productivity losses due to neck and/or
shoulder complaints. This will be done by asking patients to complete three retrospective 3-

monthly cost questionnaires. The costs of the Stratified Blended Approach will be estimated using a
bottom-up micro costing approach.?” Other kinds of healthcare utilization will include the use of
primary care, secondary care, and medication, all of which will be assessed by the cost
questionnaires and valued using Dutch standard costs.3® If standard costs are unavailable, prices
reported by professional organizations will be used. Unpaid productivity losses will be valued using
a Dutch recommended shadow price.3® Paid productivity losses comprise of both sickness absence

and presenteeism (i.e. reduced productivity while at work). Sickness absence will be assessed



using a modified version of the iMTA Productivity Cost Questionnaire (iPCQ) and will be valued in
accordance with the “Friction Cost Approach” (FCA), with a friction period of 12 weeks and gender-
specific price weights.3%3 The FCA assumes that production losses are confined to the “friction

period” (i.e. time needed to replace a sick worker).3®

The participants’ level of presenteeism will be
measured using the “World Health Organization — Work Performance Questionnaire” as well as a

modified version of the iPCQ, and will be valued using gender-specific price weights as well.3¢:38-40

Measurement and valuation of health-related quality of life

Health-related quality of life will also be measured with the EQ-5D-5L. This questionnaire measures
five self-reported health domains (i.e. mobility, self-care, usual activities, pain/discomfort and

anxiety/depression).*! For the cost-utility analysis (CUA), EQ-5D-5L health states will be converted

into utility values using the Dutch tariff.*? Subsequently, Quality Adjusted Life Years (QALYs) will be

estimated by multiplying the duration a patient spent in a certain health state by the utility value of
that health state, using linear interpolation between measurement points.

Analysis methods
Descriptive statistics (e.g. means and proportions) will be used to describe the main characteristics

of the clusters (physiotherapists) and trial population (patients). Characteristics of physiotherapists
that will be reported are: number of physiotherapists, sex, age, specialization, years of experience
working as a physiotherapist, employment status and physiotherapy practice size (where the
physiotherapist is employed). The demographic and clinical variables of patients collected in the
first questionnaire will be compared between the arms of the trial to investigate potential selection
bias. Demographic and clinical baseline measurements of those who are and are not lost to follow-
up will be compared to investigate selective attrition.

Effectiveness

To determine the overall effectiveness of the Stratified Blended Approach on the combined pain
and disability score compared to usual physiotherapy in neck/shoulder patients over 9 months,
differences in change scores per arm and time period will be estimated using linear mixed models
(LMM) with random effects to control for correlation within patients and physiotherapists. Three
levels are identified, consisting of repeated measurements (level 1), nested within patients (level
2), nested within physiotherapists (level 3). Analyses will be adjusted for the values at the first
measurement and potential confounders: age, sex, type of complaints (neck or shoulder), pain
intensity, duration of symptoms or other variables that are found to be imbalanced at the first

measurement between arms.***8

The statistical analysis of the primary outcome will also be used for the secondary outcomes.
However, for dichotomous outcomes, a generalized mixed model (logit link) with the same
multilevel structure will be used. Exploratory subgroup analyses will be carried out for hypotheses
generating purposes. These analyses will be carried out to investigate potential differences in
effectiveness within the three prognostic risk groups (low, medium or high risk), groups based on
suitability for blended care (yes or no) and the neck and shoulder patient groups (self-reported

predominantly neck or shoulder symptoms), compared to the usual physiotherapy arm.



Table 2. Unadjusted and Adjusted Primary and Secondary Outcome Measures: Improvements and Differences Within and
Between arms.

Outcome
measure

Stratified Blended Approach

(n=)

Usual physiotherapy

(n=)

Between—Armsb

Within-Arm
Difference,
Mean Mean
n
(95% CI) (95% Cl)
(P)

Mean

(95% CI)

Within-Arm
Difference,
Mean

(95% ClI)

(P)°

Between-
.Arms Between-
Differenc A
rms
€ ()¢ Effect
Mean Size
(95% Cl)

Combined measure

TO

3 months

6 months

9 months

Over 9
months

of pain and disability, range 0-100

Health Related Quality of Life, range 0-100

TO

3 months

9 months

Over 9
months

Physical activity, MVPA? average minutes per day

TO

3 months

9 months

Over 9
months

Pain Intensity, range 0-10

TO
3 months
9 months

Over 9
months

lliness perceptions,
T0
3 months
9 months

Over 9
months

range 0-10




Self-management skills, range 1-100
TO
3 months
9 months

Over 9
months

Exercise adherence, range 0-24¢
3 months I|
Global perceived effect, range 1-7¢
3 months I|
9 months

Over 9
months

Satisfaction with treatment outcome, range 1-7¢

3 months I|

@ MVPA = Moderate to Vigorous Physical Activity
b Difference between TO and follow-up measurements in Stratified Blended Physiotherapy vs. Usual Physiotherapy
¢ Unadjusted for baseline confounders

9 These measures could only be measured after treatment-period, not at TO

Cost-effectiveness

For the CUA and CEA, missing cost and effect data will be imputed using multivariate imputation by
chained equations.* The results of the imputed datasets will be pooled using Rubin’s rules.* LMM,
with the same three-level structure as described above, will be performed to estimate cost and
effect differences.’® See the tables below. In order to account for the highly skewed nature of cost
data, bias-corrected and accelerated bootstrapping with 5000 replications will be used to estimate
95% confidence intervals around the cost differences. Incremental Cost-Effectiveness Ratios
(ICERs) will subsequently be calculated by dividing the differences in costs between trial arms by
the difference in QALYs for the CUA and the differences in combined measure of pain and disability
for the CEA. The uncertainty surrounding the ICERs will be graphically illustrated by plotting
bootstrapped incremental cost-effect pairs on cost-effectiveness planes.’! Moreover, cost-
effectiveness acceptability curves (CEACs) will be constructed to provide a summary measure of
the joint uncertainty of costs and effects. CEACs indicate the probability of the Stratified Blended
Approach being cost-effective in comparison to usual physiotherapy care at different willingness-to-
pay values.>? To test the robustness of the trial results, several sensitivity analyses will be

performed.



Tabel 3. Mean costs per participant in the Stratified Blended Approach arm and usual
physiotherapy (PT) arm and mean differences between both arms during 9 months follow-up

SBA (N =); mean
costs in € (SEM)

Usual PT (N =);
mean costs in €
(SEM)

Unadjusted mean cost
difference in € (95% Cl)

Adjusted mean cost
difference in € (95% Cl)

Intervention =

Primary
healthcare

Secondary
healthcare

Medication 2

Sport

Informal care

Absenteeism

Presenteeism

Unpaid
productivity

Healthcare costs®

Total costs

aSignificant difference between Stratified Blended Approach and usual PT; PHealthcare costs = intervention
costs + primary healthcare costs + secondary healthcare costs + medication costs adjusted for sex, age, BMI,
level of education, type of complaints (neck or shoulder), physical functioning at baseline, pain at baseline and
utility score at baseline

Table 4. Differences in pooled mean costs and effects

Analysis N N Outcome AC AE ICER Distribution CE-plane
SBA Usual (95% (95%  Euro/point (%)
PT Cl)in Cl)In
€ points
NE2 SEP Swec Nwd

Main analysis 1: QALYs (0-1)
Total costs and region-
imputed dataset specific

pain and

disability

score (0—

100)
Main analysis 2: QALYs (0-1)
Healthcare costs region-
and imputed Sg?rfiggd
dataset zisability

score (0—

100)
Sensitivity QALYs (0-1)
analysis 1:
Complete cases region-

specific

pain and

disability




score (0—

100)
Sensitivity QALYs (0-1)
analysis 2:
Per-protocol and region-
imputed dataset specific
pain and
disability
score (0—
100)

Cl confidence interval, C costs, CE-plane cost-effectiveness plane, E effects, ICER incremental cost-
effectiveness Ratio costs are expressed in 2015 Euros; ®The northeast quadrant of the CE plane, indicating that
SBA is more effective and more costly than usual PT; PThe southeast quadrant of the CE plane, indicating that e-
Exercise is more effective and less costly than usual physiotherapy; “The northwest quadrant of the CE plane,
indicating that SBA is less effective and more costly than usual PT; 9The southwest quadrant of the CE plane,
indicating that SBA is less effective and less costly than usual PT
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Supplementary Table

Table 5. Characteristics per subgroup at TO

Variable TO value
Low Risk Medium Risk High Risk
App Paper- App Paper- App Paper-
based based Based

No. of respondents

Age, years

Sex, female (%)

Education level
Low
Middle
High

Type of complaints (%)
Predominantly Neck
Predominantly Shoulder

Duration of physical symptoms
<3 weeks
3 - 12 weeks
>12 weeks

BMI, kg/m2

Risk of persistent disabling pain (using
the STarT MSK Tool)" (%)

Low

Medium

High

Smartphone or tablet access, yes (%)

Smartphone or tablet usage
None
1 -3 apps per week
4 - 10 apps per week
>10 apps per week

No. of comorbidities
0

v -

2

Combined region-specific pain and
disability score’

Health-related quality of life*

MVPA (average minutes per day)®

Pain intensity"

lliness perceptions”

Self-management skills™
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